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Eu JB& be the electromotive forces, Rv Rz the resistances,,
equation (33) gives for this case

(33'}

Electro-       The electromotive forces of the type dN^ldt are the parts of

motive    the impressed  electromotive forces  which   are   employed   in

Forces of W0rking against the electromotive forces due to induction.   Thus

Induction. _ dN^dt is the type of the actual electromotive force due to

induction.

The inductive electromotive force is thus equal to the time-rate-
of diminution of the electromagnetic momentum, and is a
reaction against the applied electromotive force analogous to
the inertia reaction of a particle against an applied force pro-
ducing acceleration. It is such an inductive electromotive force
which renders the rise or fall of the current in a circuit gradual
when an external electromotive force -is applied or removed.

Again the forces which must be applied to work against the
similarly reacting internal electromagnetic forces are

dT         dT

.

where #1? .%, &c. are coordinates determining the geometrical

positions of the circuits.   Thus the mutual electromagnetic forces

having equal and opposite values to these, are equal to the corre-

sponding space-rates of increase of the electrokinetic energy.

Dynamical     The following dynamical illustrations of inductive action

lllustra-   between two circuits have been suggested by Clerk Maxwell

tjpns of   and Lord Bayleigh.    They are exceedingly valuable as helping-

Current   the mind to picture the kind of dynamical action which must

go on in the medium surrounding the circuits.

Induction.     Maxwell constructed a dynamical model which is shown in

Maxwell's Fig. 36.   Two equal vertical wheels a and b having a common axis;

lllustra-   are bevelled and toothed so that an equal third wheel <?is geared

tion.      with them, and mounted as described below with its plane. at

right angles to that of a or b.   a is fast to "the horizontal axle,

which also has rigidly attached to it a cross of four bars of

which two only are shown in the figure.   These are furnished

with sliding weights so that the moment of inertia of the cross

may be altered at will.   One arm of the cross forms an axle-

round which the wheel e turns freely.   The wheel b is mountedinto kinetic energy, and
